Central respiratory modulation of medullary sympathoexcitatory neurons in rat.
The central respiratory generator exerts a modulatory influence on sympathetic nerve discharge. In cats the sympathoexcitatory neurons of the rostroventrolateral medulla (RVL) exhibit central respiratory modulation as well. Because RVL sympathoexcitatory neurons are largely responsible for the maintenance of sympathetic vasomotor tone, it is likely that the modulation of these neurons accounts for the central respiratory modulation of sympathetic discharge. In the present study experiments were performed to characterize the pattern of respiratory modulation of lumbar sympathetic nerve discharge (LSND) in the halothane-anesthetized rat. Phrenic-triggered averaging of LSND exhibited a small depression coincident with the onset of the phrenic burst followed by a large peak that was coincident with the cessation of the phrenic burst. Phrenic-triggered histograms of the activity of RVL sympathoexcitatory neurons exhibited three patterns of central respiratory modulation: inspiratory depression (I), inspiratory peak (II), and early inspiratory depression followed by a postinspiratory peak (III), a pattern that was very similar to that seen in LSND. Both nerve recording and single-unit recording experiments were performed in vagotomized rats with or without intact barosensory afferents. A comparison of the results suggested that, in the rat, the baroreflex does not modify or contribute to the central respiratory modulation of sympathetic output. Finally, a comparison was made between presumed nonadrenergic pacemaker-like neurons and putative C1 adrenergic neurons in the RVL. No differences were found in the patterns of central respiratory modulation.